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(57)Abstract: 

PROBLEM TO BE SOLVED: To actualize in a channel 
region a distribution which has low impurity density on 
the surface of a semiconductor and steep toward the 
inner side of the semiconductor substrate with impurites 
B, P f etc., having high activation rates for prevention 
punch-through phenomenon of a fine MOS transistor R1 
and a large current even through the B ? P, etc., with the 
high activation rates being too high a diffusion speed to 
have low impurity density on the semiconductor surface, 
and a steep distribution toward the inner side of the 
semiconductor substrate and In and Sb, having a large 
mass, can actualize steep distribution, but will have low 
solution or low activation rates and cause crystal 
defects. 

SOLUTION: Impurities, having an electrically high 
activation rate, are introduced into a channel region and 
an In-iryected layer is formed in a polarity shallow region 
the channel region. The impurities B and P are re 
distributed so as to obtain the maximum In-injected 

layer density and depth, and a channel impurity region is formed which electrically operates as 
impurities of B, P, etc., depending on In for low- concentration and vertically steep impurity 
distribution. This impurity distribution actualizes both prevention of the punch-through 
phenomenon of a superfine complementary type MOS transistor and an increase of a current. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 



BEST AVAILABLE COPY 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAA2LaWV4DA41 436821 2... 2005/01 /1 2 



Searching PAJ 



2/2 K— v? 



rejection] 

[Kind of final disposal of application other than 
the m e L xaminers d§^pq pf or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAA2LaWV4DA41 436821 2... 2005/01 /1 2 



as)B*mmtt}T (jp> <i2) £fc H *Ef 3fc $i < A > (idwhhmmw* 

#g§2002-368212 
(P2002-368212A) 
(43) &re a w-mwwn 20 b (2002. 12. 20) 



(51) Into. 7 
HO 1L 



29/78 
21/265 

21/28 
21/8234 



6 04 
3 0 1 



F I 

HO 1L 



21/265 
21/28 
29/78 
21/265 
27/08 

*Sa*# M*acDft22 OL (£ 13 JO »»H»C«< 



f-Ta-r(##) 

604Z 4M104 
3 0 1A 5F04 8 
301H 5F140 
F 

3 2 IB 



(2ome## 


&B2001 - 176478( P2001 - 176478) 


(71) BRA 


000005108 








8a££ltB:ftSfft?r 


(22)ttiSB 


¥j£l34f 6 n 12 B (2001. 6. 12) 




3»DKfR=P«BBK»HKM#B3Ta 6 #Jfi 






(71)fflHA 


000233169 
















ATT 








yf^M>\^m^jfdm 5 ts22# 1 ^ 






(72)&9I# 










*3K»a^tfrm«yffi-TB280Si8S 














(74)ft3A 


100075096 



















(54) [5Bwo*i»] «»y-hss#«*h7>^x^R^-ecDSsfi^ 



(57) i*m 

mm] m&itmcom^B, pe?x-\-i.&&i&m*±z-r 



Bl 




BEST AVAILABLE COPY 



(2) 



#HB2 002-368212 



[*JfTft*©3Sffl] 

[ft**i] m i tomm&zG-rz^mit&mammm 
saic/i5$n<aAi-5xsi:. jg i ©sgmasr^ri-s 

^*E<feoa^*E^»affll$ t -Si- 5*0 < EAtSI 
St SrfTi-5 r t i-5!6»y- hSttlMft* b 

[ft** 2] «ria«i©^«*©aAxs2:±.«a»2o 

ft** i (c|H*<Ditfeity- hS«#8b* hfy^^o 

[ft** 3] miBJS i ro^iroSAilii, 
«©x«B k «■ l -csac-c* v ^ft-ciSi- ri^ft 

^i^2ro^m®^«^^figi-5lSi:, _kE¥»{MS 

****M*«Sfcfc5fcl<ttAi-5IS4:» -tEJg 1 O 
tt*&«*K9Kni::« 1 ©i*«3!«:sfiri-5JB 2 ©?Ftt 

<%o*MLttnmfcm t * sai^ # .less i ©^*G4&©ft 

*^MWMWSk-»f5ID<ftXt5Iti:, -kffi 
IB 2 ettttSttttmratttcJB 2 ro^«^^*i-5 US 3 
«>7M*«4bc7N«»A2: l ©?F*« 

[ft** 5] mnejB 1 ©^M^caAii*^ n>rES?2 
©^#6(fe©aAx@&t/mEiB 3 ©^^©aAxam 

[ft**6] KSl<D^*E^iiif(&£D^*6^^5[#^-ti:5 

fiuHSr^ri-s'Ffefc-efcs r t z&mk-tzm ** 1 71 
[it** 7 ] mess i ^mm-i. I n ffc5: t *•# 

«i i"5St**6 fclE*©i»**'- 

[ft**8] HuESfU©**>E^ti. IniGaC'>/i< 
t i>mM**1StiZ.k *&Wik -T5ft** 5 tcEigcOiffe 
h7>-^? ©JKfi^ife. 

[it** 9] jf— bm.m&8LAmjt^x? t lti 1 © 

#«a**i-5JB2©'F*6*«rttAi-5ie£, Sit 
■COffiA««rt«fc»2©S»*a!Sr*i-5aiv^y — 

£ 4r*i-S C k *&Wlk i-5MS ** 1 75M 3 6 
[fi**io] *2©i*«ffl«:#i-s»v*:>-*a:1ftJi 



*i"5lR2 ©^tt««raAi-*xaft«i-r t k 
i-5ft** 9 CEtOlfifty- h3!«#|L3bA 1-7^ 

[ft** 1 1 ] mmm i <D^mmmm<^^mm±^-!f- 
9 k Lxm i ommw&m-fzm 2 <D^n^^x-n> 

±v^^tLTMt5Iti: > »Ef 2 ©*mS^*£ 

ffi£&ABLlk-v;* ^ t LTf 2 ?>»«M£*i-5Si? 3 © 
^trttAtSIli:^ SltfCl 3 ©?Ftt*ffiA 

SCi: t i"5 ft** 4 Xt5 6 Tbm 8 ©RftyWcE 

«©*&&y- MMtJW&S: h7>-^^ ©S!jt;fri£o 

[ft**i 2] mi <oi&nM : tm-fzm2(o^mvo&&. 
20 Ai-5xg£S2©»«S£*i-5m>y— *i£llc/i£r 
bwm^xmt-^7.9 k Ltrntsiie^ & 

U\ m2©^mSSr*-rs^3ro^*6!fe=l:aAi-5X@ 

kmi<Dmmm&G-rz>m^y-z&.wt.m$:&t?- bm 

«&ftAlfiJt^** i: LT^tSlS, ©«§#&#* 
^ICLTiSi-r iSr»«fci-5li**l ltc|5«©«» 

h s«#3a* h7>^? o«js*ffi. 

[ft**l 3] jBl©*«aSr*i-S^*ff»«©*« 

s'i*aih7>v , ^^ic*5v^T. ±Ey-MMT 

30 ©±E¥®#X«fH«i;:, iiro^aWitliiDi 
m.M&#-fZ>m 2 £D^F*6#JfI«^JiE^JiflES«rtSP© 
PI— 81 ^ m *J V NT *7C^M^liSg Wi" s *n < 

to> ±eb 2 <D^m®mmz&tfz>jgcttmvo%im& 

[ft** 1 4 ] H-^*{*X«©±*iB«*»=* 1 
tl«tB2©ftS®*i:l:tL > JblB* 1 St«S 

<D±&*mftmmmma-tm 1 o^iutmi us 1 ©« 
i±m i ^mmmrnkw, 2 ®««i^tt5« 3 ©^*e 

T**^>fi»«ft*#i-«*D<»*L, J.o x XE»2 
3 ©#^M^®^lw*J»t5**?F*6^glS*5XE 
US 1 ©Jp*e»««»c*i»t«**:3Ftt*«a J: 9 fcffigft 
so $ ixT Jfc 5 r t ?r#m t i" -5 teigty- h 
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[8S*« 1 5 ] MiaSS 1 co^F^te, flJfEB 2 &Vf8 3 
gg 2 3 <0=S-^FM<fel®^»i. B, PXI4A sCOf*!^ 

it) h&^mmcm&ztixtizz. t^mtir 
zm&mi 3 7smi s<D®ivt)>\zmm.<D]&my— bmm 

[sSsftgi 1 7 ] HfriESg 1 ro^F*6^»i, I n k. 4 9 «A £ 
^5rtSr#mii- 511*^1 3 75^1 6 Z>{5J;ft,jS>fc:lE 

1 8 ] «nE* 1 ©?F*fi*tt, IntGaiti 
»)«fiE$ix5r tSr#®i:-t-5^3®l 3;S>£> 1 6©(il 

9] ffilE* 2 Xtf* 3 * 20 

1 3 1 8 ©fflrn*»ice«©ii6i»y- hsmi^a* h 

[1**4 2 0 J utrfgfK 2 xt** 3 o&FttftWttfc&tt- 
5S^:^*6(8biR«li, lxio 18 /cm 3 «±ffc5 
ri*#«it5il*Si 3A»fel 9 <D<sitimz&1&<D 

[M*«2 1] avHR*fcBHft*j:9tt&y— xttft 30 

Z>m&mi 3X141 5 75112 0 ©<sr«x*»lc|B*<0*6ig:y 
Ma*, mriail 1 ©ig«S!fg«£ ffJIBlB 2 ©#msn«<o 

#*K«fifc£;ft,, &#*©y-*&»S©8^«-£-«54> 
fc< irfcj£ffi»4, HdlEm2©^*Eife«g«E^V^I4ffiffa»3 
©^tt*««K 4 9 «-* a^Pttr fl|{£ 3 jh,T * 5 i: «: 

[0001] 

**whc, ismjE, Tern*®) 

So 

[0 0 0 2] 

- hMS#2tjg: h7>-y^^ MOSFETtfE so 



•f5) ©WttlBfbHt, y^JHCl^ltAll 
«JE<D(£T y y hZmtitt^K. b7 

>is**x&m<om$.ty- tTf-ttcoattMsiz * 9 

ii^P^H, y-FSl OOnmOMOSFETSrtjSi; 
JE1. 2 VCIM£S*5 ^SSLT^SffirtSi5^*E 
MSt5xiO n /cm 3 Klxl0 1! /cm 

^*©*fc^y— y >-rSiJld£o'<KS9, 4-«0«Mfls 
OiiStcJ4^ffiXUfS«rtlfB^i!Je«jai«SrH{ii««*{t: 

(4. ^-n^ffca^cDJf;&n45:?£i!jgroteT, KK 

• K W V^i£€8t£ (G I DL : gate induced drain 1 
eakage) cDit*, 3EKI4, * y 1- y T*'ft©it*# 
<D8ISS*^AX»4{iffitt©<STSriat, MOSFETW 
*H!litlfl:«:IB#i-5*S**JB<. JilBntttg{bl&«sea 
14, ^-ir^/^^SttS^flrSffi^SfcfcJt^^tt 
*lglS«Di^SS{t:lc^S-t-5t.roT-fc9v l&iSBMOSF 

Jf)ffi&&m^£tl. X~S<—V hB^U-F^ (SU 

per-rerrograde well) «jttf^^ix5c 0 2 14, 
-*-*/UMOSS l-7>^^ (KT, NMOStBSfS-r 
5) b1$,mW.T(03--**/i^)$X-(D¥m& 

#/h£<, ^*yftA&-C»4/f*T6,A^ai$^r6j^b 

m7tmMigL8L5rti* mm.-r 5 «> i- , 1 n 

bvyu-b't^ffimi*. ft^^#c«8g 

#1X10" /cm 3 ^±^t5Bc]n©^ 
^^■*©a»T-«J^$^TV^5o m*BMOSFET<Dil5 
ttfg{b5:ii*i-5ftfe<D#fei: UT, HI 3 ic^rttn < y- 
h®S4SraAS.lh^^.^t LTB©aAlc4 9 

-f >-i£«s:^ 7 & p *®s^*E^<g& 5 ftmzm&L-rz # 
>r*y bm&tmzti&mm&tabixx^z. xtr-ybm 

5tl4, KW^lffKiS y-^®«(c*3ttS f h^- 
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g£LT. S i *©^«WP©#*fcSfk3*5r. tdS 
*nt>ixT:fc»9. r©te«£fUJBLfc^y — x/Ku>f 

miiPteBBi- sat^Rfi 1-8770 

ag[£:fcV^ NMOStliln^ PMOStliAs 

^WMSt2Xl0 18 /cm 3 10 

«s/Si-*#. ^^^^/W^«Ifir^«m^-S*^^«3 0. 
16eVl:fifU 1X10 18 /cm 3 »_L<E>&A 
ftid*f LT t mU\Z&\,^X II 1 0 %gS La>T ^ir:T* 

*/uft^JifcA/^##Lft^i: SHSJfclfcWftv^** 
/^St^O. 5 /im^ & 5 MmSS{C*3V^TfcBl«JE365 20 

s i s«rt^*5ffs«raK**si 0 18 / cm* mmh 

[0 0 0 3] 

MOSFEToasttte-fk, Bp^y-*- FWyp^y 

tH«JEdS^^r^/w*tctfe#i-5 I nl^nn%i 

to rJIB* Wttffi»»MO S F E T SrH^ 5 
5o **M^«fe<DRHJ4. I nB*^raiH"C*>5tfrttiR 40 
+#ftr*ir:r*»£aM»&;h,ftv>** 

*#v^ — y hn^ix— K^^/i-o^m^^Itg^t* 
5:K-*)5 e feJwtt^BMiWt, NMOStf 

^giicM lt t #s<z> a s xn s b ^^At-ff 5 mm 

fHWrtlcNSWi PltS^tl, #^ioS«l:N so 



MOS * PMOS^ShfcftilMOS h7^^ 
* (CMOS km***) t-ilLT. NMOStPMOS 

»*i45rt<RSU NMOS <t PMOSSrl^ir 
*««{ki-5wijc < t 9jB««BCMOSo*:«8IEfk. Si 
iS»i^kSr^m"*"Sr fc{cfcSo Jil5CMOSOi^tt«g 
fktt, NMOS t PMOS©f 

[0 0 0 41 

iSKft:«rii*i-««A^fe, **Ki:S^<MOSFET 

SOU y— ^«aSrRriBft|R9®«$*5*:»lc«SS* 
W»S^*ft=S:«[fc^#^^^aA*#i:. ^£>f£<£> 

t^aAufcPWitfcs 1 n<Dit»sftS:W-<sia 

Stf. ^46#A$ttfcB^t/P, A s *<0^#Eftlt1RJl 
35«(S«*«) I n (DmXl^X *) ±% < JlHi 
Ufc**fc:»<5< 0 IP*,. 2. 5nm(DflftlSM 
39S»***tfcffi*ffi (10 0) (OS i m*SA£«*ffilC 
iDii^/n?— 2 0 k e V, ^AI 3 X 1 0 1 3 /cm 

2 *s*#-CB*s>r^-^aA*ixfc«»^, fibrins* 

x^-20keV, ^AISXIO 11 /cm 2 ft 

Miooot, 1 og^ftsfi^wssaiRatasrifib 

ffiSiiS i 0 0 nm^TM X 1 0 

18 /cm 3 , I nttS 5nm©» 
S-C2X10 18 /cm 3 ©»*?F#Mb«*Tfcofc 0 

— ar* ^{t«a«a*<D?F»e»»*tt«»-cw*ft»* 

xi 0 18 /cm 3 ^iitiDi-sfc^nftttair^* ' 

tti^ii^tixio 17 /cm 3 d»6i»Jn-r«r. 
fcft<, tpu%«T«rRi^«»sixfc. 1 n£iig 

^{c^A^rT. B K*t SrSA LfcK*Hc*5V^"C«±**3F 
*fi»»ffa§$W:ttl 0 0 X 1 0 18 /cm 
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3 fcffiTU J-O^tltdSij, ^ffijggliiftl x 1 0 
18 /cm 3 fc*-W«IDL-CVVfc. JiCfgM&Ktt I n 

iS^ro^lcit^r t> J; 9 ^/ < c^ds#e ) ^5 r £ & 

I nOKSISa^SrSl^ifcftv PSt^A s <Dm£Jjfaft 
fc*J»t5W*^ftAPiWA s © «r~ ft-f 
I n©ft^g«IJ*|SH:iit5I» 

JLtfJ Lfc-hi5m^ft«*£aMO S F ETroft^/«ro 
7fmmWn&.W\z.mm-rZ>o ?— Ml 0 0 nmCDNM 
O s ejfrfrfcflic £ 5 £ , ^-r^A«*©^tt*«aE» 

*&£ \.xB<oj*i'&x*%cttmmm8mz&&mfr 

5>50n mtS, ft^«*igg!: 2 X 1 0 1 8 /cm 
3 mitKKJfeL^JfiLfcflL S«*ffi*»e>*5ll 5 nm© 
S$-et^««!g«lxio 18 /cm 3 SIi:45 20 
rT£< I nSrMJa-a-iP-e-caAL-tW^coS^FraiiSSr 

fft5 t S$MS©tt*, BW*^«<fe«^ai$tt2 0 
nm&TCf»L, J.o*^*fi^jjgSfi 3 X 1 0 18 

/cm 3 $m^mmmg.\> 1 x 1 o 17 /cm 3 

«©^XS«TSr*lii-ixtf AV^ y— 1 0 0 n 
mcOPMOScD^-a-liS^^M^^^l 5 nm©gl£-e 
ft^%«8S3. 5X10 18 /cm 3 tli;)i5r 30 
£ < 2 0 k e V©JPji3i^/W^f— A s ro-f*yffiAS- 
SOtU lB!V>T£S^ffi*»fc#5ll Bnm©»St»*^ 
mVofelgl x 1 0 18 /cm 3 g**fc5ri:< I nft 

S^WWarsi— /Kct "9 A s l4ftA^*E^SSS?$ 1' 
3E{ttt/£*>ofcdS, *A^F*fi^iS*^4 x l 0 18 /c 
m 3 S«»-±#L, ScE^fc&lfcljgftt 1 x 1 0 17 /c 
m 3 SS«TIC{£TL*: 0 JifE^S©^ NMOS© 

<Dm&mfc\ci<iiibm&w* J 3-z-zz. t i-tttw tits. ± 

IE'T^-^aAIC*JV>-C, Biln, As £ I n <D-4 
aAffil±K»-Ct>»*«:PI#-C«>ofc 0 W» _biSAs-f 
tySAroffcO (CP<D-Y^->aAft^oTt>SV\ ± 



MO S iiiffi^H^^t P WtISS®«i > PMOS 

bift 1 5 n m©8t£ -C**^#fi*«* 1 X 1 0 1 8 / c 
m 3 gg£/«£5r£ < iOjg^/l^ 2 0 k e Vt I n© 
-Y^vaAftSSLfc^ Pi»«ffl*««*fc«:BO-f* 
>aAft, *^*fii»«Sai$*S^ffid»b5 0 nmS 
ffi, *A^F^iS^ft 2 X 1 0 1 8 /cm 3 fiSWRje 

uTS««nci6 u Nmmws&mmiai a s ©-< ^- v 

S3. 5X10 18 /c m 3 SSt45ri < 2 0 k e 

M31&J6LTB, As<om&<tb*:<D^m®)fr*i<DWft 
*ft*J£-rtt«Av\ riilciOCMOSSri^tSN 
MOSi PMOScD^-r*/!^«Et;i33lt5gg£;£[P]ro^ 
♦E4b«*»*4rB £ A s ©»vMcB8«4< 
-^-y ho/l — Kl>3i/V'«ig£i-5w£dS-C , #5o 
±E^«felc»-3rt«^ + */HtB-C+»»cffi**-C» J. 

-T5*-^°— U ho/v- K^/Mfitfti^iSS© I n 

©^Aicfeib-f bxisa s ic j: 5**e4&-c*si-5 Z. £ 

^#3g*«fiK-i-5^*E«bl4BXJ4A sXliPf*)!), I 
*-r v*A'*ft#tt©raja j HST * -fe «£©R8Jg t> 

T-^mr*# 5 n £ k i «9 ^v^/i— mfti-so- < s^f- 
■v^/i'Sbmsraifw loo, i&3-T*^m®)mg.mmiz. 

^ctiSittttSrftsaiMOSFETI: 
NMOS, PMOSIl:ttCMOSW«-«jS^Hat5 

A) , Ga (^fy^A) *^*v>rfcBi:»Sffffl*r^ 
C$^5£Jt^$tt^ 0 iOii-g-A 1 -^G a /JS I nlCtt 

&nm2\c&feirz,~i:i>mm#)izmmt£z.b. sis 

t£F t 9t-*5(t51£t5:ai«^«i>5>Tji< ii«©^*ft$IB© 

ffl*#*.Sa:Jltffl«IT?*V^I n £J*eEUTSS^©^ 
I4&5*s, 9il^JiG a ©#£\ S i rtr-©*fWRS#SS 
/JS2X10 19 /cm 3 £i«< x T^-fe7°^ip^:tffiia 
^Wfll^feO. 0 7 2 e V£ I nffl^Tt, Stt-ft 
*s**-C*>5ftif©«llfc«Mtt«-UT*59» In£© 
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[0 0 0 51 

fo 5 r. i <4S p * r- 1> * v \ 

<aas« i >h i »4*ss^©sfi i (ommmz ±smo s 

FET©^*WffiBI» H5Al5H6tt*©||3txaJB«r- 

*tt(100), PHI, ai2 0cm©*fef B S i 
4. 9 1 fc. g^ffi**®^*^^ 

ttfelftW* (H**-f) fcJMtU MMMlPi 

®^ ij * a t * © 3 1 # is tf Lsajaa & 2t*a © 

5S i gtffcM£j8&l&3cU SO 1 2 nmff^S i SMfcfflS 
(H«*T) Sr««Lfc. ±15 S i SKkMSrY t^SA 

xstc*5(t5^®«a^i: u mm^^2 o k e 20 

V, &AS3X1013 /cm J 45Mt-B«riiAL 
TBaAS2 l©^fi£4:, a^^FfE^iSSl x l 0 18 
/cm 3 ©gt/,f?)ri:<iniS3i^/W=3r2 0 k e Vf I 
nSf«ltT-<*yttALfcI nttA!2S:MLfc. _h 

ESlfc-TSfcfc, (100) lie** I, 

*>\ ffi£-efcV>SE&A&?T 5 4:±fE3:#© I n-T^-V 
&AI4J&1 u maiS*-e«*5l<^i:Ji5Sjx^fc 30 

1- 5 5 £ 4:14*5 *-Cfc*v\ ±IE©S;ta£**> 
t'ftyftACt, 9 5 0t, 1 0®t£Z>9kW<nMS$M 

!|sHc:4 •) BroaiS^^Sr-^^-vKfi^Wffit-J: 

Snmt/fD, t^«gt5xi0 18 /cm 3 ^t)| 40 

tPfc. B©3lffi««t£B3LTfc1&«ySlHr©ffil X 1 0 
17 /cm 3 *>t>li*Di-5r.4:/j:<, tfb5<ST«fS)J- 

B^jaw^^-^aAK^ro^Jif^Aiiaictjjts^tt 

ft?S»*Wtt«**^*B*«tf«$**flBJ: Qffi 1 0 0 
nmUf|^*6WSA!2X 1 0 1 8 / c m 3 (dig 
TU £.o&mt>tt4S9. SBfiSMlxiO 18 / 
cm 3 tC*-dSJDL.TV>fc„ ±IEi»*l4I nOlhaA 



5o ±E3IS*«:I n*J»0^««JR^-Sr»9|-J-*4:ffi3e 

JBMti&l. 8 nm©Jgfi£.h-?:©^B£rNO#;*[::4 9M 
rt;-*-5r4:lc4 9 0. 2 nmOKfcH&MJMtU f 

- h*6^K3 4: tit^X. P4SW«fflcJSJPSJxfc 
^tfaJCS i «*{b**tHft«ttfcJ: 9 y- M6Mt3± 
(C2 5 OnmffllfftHLfct^ Iff9 
SrfflV^T 1 0 0 n m©y- hffi£4 ICftlLt. y— h 
«ffi4 ©{SSfet-fkl4±I2©r:4: < ^fc**B<fe«ri&&ni:;5 

- hm^«l-SKWlcPXI4BSrj^SS-r>*->aAL 

»j*urtftrfeBa*ftv^ (85) . bso^dai 

-ft>*JBjix^i/if5keV, ^AilxiO 15 / 

cm 2 ro^#T?sat^iS]*»P)>f ^yaAt. ^v^y-^. 
ttftl 6 K W yjmi 7 i Lfc. m^x* ± 

&ttZb<. BO>f ^-vaA^JSUr^v^^/w-Klh 
o*:»©N*«afx^^-^^— S&ititWI 5 4: Lfc„ }fc 
5 0 nmJf:©->y a^&lkm&T'rXTffimMftm 

K4 V 4 0 CCWfifiT-^ffii-liabTA^^tt K7 

-fs?fy^i:± 9y— hmffi4©«ys^iw©^^ 

aH6»«8S:>f ^-vaAlfiJh^^^ 4:i-«NStH«flf K 
wfv&tiUf l 0&VNMia«fty-^i£*JB9Sr^ 
Lfc,, ^^-yftA^ftliAs-Tiy, ftl&c*/l"¥4 0 
k e V, SA14 x 1 0 15 /cm 2 T-fc5 (|gl 6 ) 0 

16ro^ii t) 9 5 ot;, 108-o^tttaA^ty© 
fiHSft:S»«!31SrlfiUfc*» C oIS:^-7^ y >ysic 

j; <9±mcm<mffii.. 5 0 o'ctcjsttss^rar^- 

i§^{b*^*il-e-^T-^*u, s i SSKta^<--e^6<) 
0 0 < Clcfctt5&B#raSfc*&3SK:.fc OCov-yt-f KKl 

¥fi{kLT^ffi{*a*fe^l 2 4: Lfc„ ttXSAflM&R 

t lt©t i Nmt&m&mt isx&wm&mmi-. * 

Lfc,, -toft, Sfai3»«|j*lcttv^rA'5=a-A«ri 
W^4:i- S^SK©±t«4:- ; Er©^^-->-y(C < t 9 Ku 
W l 4 . S.Oty-^«® l 3 Sr-&tfiBi»Sr^ 

MOSFET^SilLfc (Ell) c ±I2»!i£X^?r 
«T«3S*ixfc**16«tcat-3<MOSFET*r, 
filia©MO SFETt y — hgl 0 0 nm©^#T-itK 

**fi*»S*)Eas/h$ < » *®^*6^SSd5^ ixio 
18 /cm 3 mft4t^5SIS©^3feMOS FETIC*JVNT 



(7) 



$fM2 002-368212 



11 

14, MSJE^o KK >-tt«IE«^y— 

Mil /imSt«5 8. 8X1 0" 9 A, y-h«JE# 

i. 2 v wy-^ K ^ ytSfi^y- h*i 1 m 

t? 0 . 7 6mAT*fcofc^l:SU ft^il^S 
WS^IXIO 17 /cm 3 gS«<, 

<MOSFETtC:fc^TI4, htii^OVT^y- 
* KW >-ffiJfc1l^^ htH ^mSfc'J 7. 8X10 

- 9 Atm&mm-'hz^h&frb't. y-MtJE^ i 0 
i. 2 v-eoy— * K w>m«c<B^y— hffii /im^ 

9 0 . 89mAM7 %<©^:««£fWS*fifcSixfco 
Hk *B^^^A~SrBSjhi-'<<**16«©MOSF 
ET£^— wft*^«M*8St*5 5X10 
18 /cm 3 I n<0>f ;^&A<D*"C»fiLfc 

MO S F E T{C^oV^"CJ4^— h«JE#0 VlC*3tt5«ft 

FET(BV t h«f4KW>«JEl. 2Vt'0Vti)o 20 
fee JEt-, *«WfcS<5<±|E«JRBMOSFETOI d 
sOVgft#tttc»TKW^RPflI«ffil. 2V©*^ 
<b0. 1 V(D^-e^4- : E:^Dg|ajE^v^^^ i 0. 12 

>^ (drain induced barrier lowering : D I B L) 4# 

9, *«WtcS^<SS*fflMOSFET(?5^-hSffiB:T 

o^ir*/i-««r4*«ais*rRi^+»^Att-c. 

frofc e i*L *^1SW^*5V^TJ4NMOS^»'&JCOV^ 30 
TRUlfe^ *«SSra?^LfcPMOS(0»'&Xt5-€: 

ixfe<o«^fc5CMostcaffibTfcWferaH-e(4* 

tl^^^T^lf:i\ aAt^sxiO 19 /c 
m 3 ^±T^4fi^^^aAtC^<5<^ B B 0 ^^^^-t- 

5 e fefi4clS6^3S^^4^gF*Lv^^:^4■a•v^Mt<. &ASf4 

1X10 19 /cm 3 &iTt*fc§r^^U\ 
ft(DT&g{Cf|§LTI45 x 1 0 17 /cm 3 E(±^fchtf 
**«6««>a*dS«a$jx5fc». 5X1 0 17 /cm 

SFET©&WrIH, H7*»&B9tt*©KBIfi« 
«r«-J-Wfa5H-C*>5. (10 0) , P3ISM, K 

*M&aj£i9* NStSi? x;i^SE 5 0 P SIS 
fr^/wfiMSi 0 0©»/a&^»<&^ffiic±91SLfc o r 
cO#tflS^P>N#«M^^/W«*5 0lCf4PSr3 Oke 
V, 2X10 13 /cm 2 ^T% PSM^**/^ so 
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«1 0 OtC^BSr 2 0 k e V, 2X10 13 /cm 2 <7} 
/Wf 2 2 i: P«tSil8S!>3:^i 2 1 t?gfifcUfc 0 51 

ro«tt± ?) p»«s?x/m*i 0 0 iN* 

IS^x/l^liS 0<D£B&M I n^tySA^ 10k 
eV, 2X101 2 /cm 2 ©A«=-ClfiU^«*»5IJi 
2iLt ±15 I n <D4 * ^&Aft#lC J: 9 I n Wi* 
^F*««S£l4 2X10 18 / c m 3 9 . ¥»tt*ffi 
d^fettl 2 nmSi£l-{E«i-5 0 ¥»#£*ffilC*3tt5 

1 n«gJ41 x 1 0 16 /cm 3 T-fcofc (HI 7) 0 H 
7 <OttfK4 HOOOt, 1 ©Oftfr-C, fi^ra?K«asR 
^aSrJfiUfco -bE«JSxai:lRl— <Oftia*rl||Ufcau«) 

i»ff»:J:9ff«lfc. W«14±IB»ffi3©iittttlc*5 

2 2tC*5ftSP^*^*e»«fil4 5 X 1 0 18 /cm 

m<nm& 3 5 n m^fe I n t 8R 

1 2 nmCWLT^fco ^»frS*E*ffi»C*5 
»t«P»«r41/3lC»^LT*59. 1X10 17 /c 
m 3 ^T<b^"9, aAilt^^J^mJ:^f^ 

S!>i;H2 1 ^Bi^WI^^fi^M®^ 

b#?J6 0 nmn<D?H^^ 1 2 n mSiS l;L»tt U ^S 
ff^®^^tt5BSS 1 i>2/3icM/>UT. 1X10 
17 /cm 3 ^T£ft9, r & i£Aiff«0>gR$:frrR| 

6G>flL 1. 8 nm»M^£7)ffl^NO^ 

*tc4 £rtc4 9 0. 2nm<OlM!:ai 

»*U y-H6«WK3fcUfc 0 Jf^T, MAS i| 
4 Sr<t*««*«SJC 4 9 h»l3±i: 1 5 0 n 
mOil»-eit«U-C^6, N#li^^x;^2 2 
±©#MSi«4i:ttB8r, P^SMSSSg^A-Jf 
2 1Jicd^ b b hKS iR4lci4PSr>f ^-V'&A&lc* 91 

/KS^ 7 0 nm^y- Mffi4 rtitfep 
4 9 -LfEy- hli4 £&AP-&lL^;* * £ UT P 

kss ^^/^s 2 i ffi«tci4 a s zmvimz'C *->-2£A 

U Igg^NSiSMie, 7£, NitSi 
SS?x;H2 2^«lCJ4BF 2 Sraftttfc>f a-^ffiA 
nr^ao P SmSitffcB 6 1 RV 7 

k e V, jiAil X 1 0 1 5 /cm 2 (EI 8) 0 

m 8 0#tfi4 9 6 0 n mi?(0^ U n >»kBI«ri*BB^: 
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£ w £ < B F 2 fc±*P*«a<oaiv^»£y — K 
W^ttfUIl 0 laWSRUMLfc, As 

<z>>r^->aA*«=tt3nii£3.*^4 okev, sa14 

X10 15 /cm 2 , BF 2 <D>( *>>&X&WftMm=x- 
^2 5keV, aAi3X10 15 /cm 2 T-fc 

KWVlttWI 1 O&tf 9 lift) 1 5 0 n 

mT'feot (B9) 0 H9 0ttl8i9y-^ > 
SfllO, 9, 10 1, 9 l±W»ttSixT^5»» 

±®lCi?<*aU 5 0 O^t^ftSS^HT^— MZ. 

os/y*>r Kidiifcais*fe. r<D*tffl±9 8 o o 

•C^*j»«fi»IBJI!l«iajcJ:9CoS/y-»--f KRl 1 to 20 
tT^)T i N«i:e»£*fcLT©WR**«U 

131, it ^-Hj^^ 141 RxfrnrnmisLm 

ttElft*:»J5jlU MOSFETtfiifiLfc (EI10) 0 30 
±fa«3SlS*»T«5SS^fc**16«*ca;^<MOS 
F E T Srffi*«atOMO SFETi: R]— hg^^fe# 
-CtbttUfc. *JIJfiWlCS^<MOSFET^*3V^Ttt 
NMOSOPiti^x;V2 1, PMOSWN^iI») 
^2 2 t t>^^^^/^BlC*3*t5^*e«?»ft^i 0 
17 /cm 3 SlTkm*bXi&<. JLo, ¥3J#S«*ffi 
35^12 nm^^tC^V>Tft^ffi^SS5 X 1 0 18 
/cm 3 ^*S^^jffi^^«r*LTV>So -ti5<0 

nawiv^ws^tc ±isBxt/po^*rt 

I n fc#ffii-5«fi£i:*oTV^5*s. I n *>Jft*f*«: 
BXtfP5Flfi**iCJt-<T^*<, *<0««tt»«l;3:« 
$E£n£ 0 I n^tyaAl:S^<^M4ta 
A*#d>fcV^fc££fcV\, h!70n 
m03M£lC:fc^T, ^^^/l^IScJC*5«t5^V^^^— 

a2X10 18 /cm 3 SS^i^S^^^NMOS so 
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fflisy— Mil 0 mSfcti 1 x 1 o" 8 a, y—hmm 

#1. 2 vwy- * KW vSflclgtfsy— ngi Mm 
^fc9 0. 9 2mAT*feofc<7)tc:*f U 
«W^1X10 17 /cm 3 ^Tti<, £.o % ^ 

>«*«36Sy— hffil nmS^!9 8. 8X10 

1. 2 vwy- ;* ku-y >-s«Efita*y— htgl ^mS 
fcH. 1 8mA£ 2 2%<o*««E{l:^*fiESnfco JE 
I-, *f ICS<5 < NMO S ^ I d s O V g 
T\ K W-Y VPM0«JE 1 . 2 VOl^t 0. lV(Di^ 
^fifrt<0fiBWE<Z>avMi<ia>O. 1 3Vi;/h$<, DI 
BL#^tlctfi^■Cv^5r^:fcWe>^^^:&ofe 0 *HJfi« 
t-S^< hg70 nmOPMOSCio^tty- h 

stnxio- 8 a, y-hSjEasi. 2vwy- 

* KWy««t#y- hffil AzmSfcf? 0. 5 5 mA 
**S4glBdS/hSV^5(EPMOStC*5Jt5y — * KWf 

^««e«j: 9 2 o%sk±<Dttmfc&mf&.£tiiZo bp 

**lK«*cat<5< r tl:J;t)NMOSXt5PMOS 

aiJESSiXfeo **JS^Jt-S<5<MOSFET(D^*^ 
t *^*E^*»^ttNMO SMPMO ScDM^^r 
iilST I iKD-Y^-^aASri&JDi-S^t-efct), CMO 

rjxjcj: t)^*§I{5gfe{cS<5< BXtePO^l^J; 

■C J.ofttt©^-ir */^«<»^tc«X-f 5 r k t^m 
kt£Z>o ft, *^««yiJ:J: 9#e>*t5^^*/u*^tt 
* I n^liO^^-V^AT-HIS 

<^JSW3>|gi lli*!6WOJB3<0||lfiffi|^±SMO 
SFET<D^JSfc»ffiE|-C*>5o HJE0«2lcX-5^T* H 
8^ttlB*"C«iSbfc*, y-h«®4$raAfaih^^ 

* £ LTN^llJlSg^x;H2 2®«clCliStCP>r 

^Mx^/^2 0keV, SAilxiO 
13 /cm 2 iJD3i3:*/^2 0 k e V, ^Ai6 X 1 
0 13 /cm 2 ^ttfMWC^ALtN^tl^ 
>y h&®5 1 i P*tl#*y h««5«ri6Jn»J*b 
1t 0 MrlESOIi«2^Lfc*So-CCMOSft« 
SSLfco *^16«HcS-5#»5tSixfcCMOStCi3V^ 
f^HtlfE^iS^J 2 < CMO S JCJt^T 60nmi:i 
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<*1M94>B1 2Wt**«oJB4©*llliWcJ:5MO 
SFET^Brffi@t'fc5, ±l5H16ffil 3 (^*3V>T, 

Aco^. aAffiitlc/Bv^ci^* hH«:Xftl&±U * 
O«l*i«rlESIlfe0y 3 It^oTCMO S SrMat Lfc p 

*Wi«»c»<5*«a*HfccMos^v^rttinE* 

J609 3 ^C60 n mCDtf— hfi^tt^SWCMO 
S fc*ffi^^^/u-a*S:^ C 5 r t ft < ttfWS - 

t*«B**t, Rom*mmmhnmm3\zm-5< cm 

OS J:9 fc5%SfRj±i-5rt*T#fc. -tfEliKwf 

*>£l£fi!l£*L5o *»S«l:^<CMOSiiy- 
©ft<««tf*jc— *raic«Ett*rt tiais^fev^w: 

<HJS«|5>HJSfl?iJl tc*5(t5 I ni$Al2^Mlg 
IC*5V^T, t^^«gl x 1 0 1 8 / cm 3 SSi: 
teZ^b <m&^*/l-*c 2 0 k e Vt I n^SAU UK 
ttTG a SrJjDa83L*/l'3 s 1 5 k e V, 1A^^SS2 
xio 18 /cm 3 ilSi:45ri:<^t>aA^l 
LfCo ±E*#JwJ:5GaO**:5F««Bi*««$f4^* 
Si9»20nmt I n (D**^#E«»*«* Srf 

So -bf2aiSfiSv^y-^a:«cS7, 
K W >4HRJ| 8 4: iai*-*i-s*fl=-e 

I nliS i *TO@MS«<, 1*5 I ntt 
A^¥{c^ 0 B B ^R&?r^$^:5^^, ilgltloM 
4PS^^*^^iltI n±0 3EicB«IR 
#^KV>G a tOffc5o Ga^t^A 

^jimzm isX^mmmizm^ <mosfet u 

l-o^TI5*Lfca*. g a fc«fto^*E«Sr»9|-*-54»tt 
Sr^LT^Sfcfc, «*JCfc0 I rKO^t/'aA^fiS 
U G a <D^^>'&A<^£^5SL-Ct>«i:V\ > Ga(D^ 

16 /cm 3 fi«I^U 8i^5)2 0nmO«$-C 

»8xio 18 /cm 3 ic«i-5«Lttft»*30s#e>*Lr 
v^ri: #93 bMzttotio ^mmm^m^< mo s f 

ET*«|j£l,fci hfi 7 0 nm^Wt 



*Jfi«HcS<5<MOSFETiCit'<T, *^JS^JSdS 
<5< MO S F E TOJ^ X 9 *ttffcfc:«;h/CV*5 r £ £ 

[0 0 0 6 J 

P SrfflV>fc*4-CNMO SMPMO S ^rtCSigg 
Sr««>T«LttH:«J5E-e#5o fiE^T, ttlMCMO S ic*5 

C0^A^[p]igT^5OT-N + p + iSfiShy^^ds 

#*s*ti\ g i DLa*tc:j:sfiy*«fflijc*5rt-sasa 
[BBoflML&nn] 

[mi] i ^^jiasftty- nt# 

3b* h ? * G>^jsfc«BB 0 
[0 2] B§*<o^^*/u««ic:*5*t5*»#a;«*ffi^ . 

[03] 

[04] *38W©^^r*/w««^i3ft5¥**a**ffi 
[0 5] *389§0>»1 <oHlfi«!I^J:5J6»y— Miff 

h ^ ^ *j* * <&s^igj<g*^-r»rB5B 0 
a* h7^^ ^Mfitxgjd^^-r»f®0 o 

[0 7] **^<o»2^1fi«fy^J:5JI6JR^--ha«|f. 
a* h7>'^^ tf>a*i6lg«Sr*-*-WrffiBo 

[08] **W©*2<DHlfi«^J:5Jft|»y— hfflfllfli 
Mb7 ^v?* * oSS3tXS«I%^:i-»r®0 o 

[09] *3£w<om2<Dnmm\zj:zmmLff-bMmft 
40 a** h 9 > * (ommjLum^'tmmmo 

[010] **«©JB2^*l(6«^J:SJIft»* r -ha!« 
[011] *^P^co^3<D^iS0iJlcJ:5jfgj&y- hit 

ff a* h 7 * (D^mmm 0 
[0i2] *&w<Dm4<Dnffimz£zmmy— hmm 

9IJI (InttAI) . 3-y-Hft»R % 4-y-h« 
so 5-PilI^«, 
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R, l 2 -JtBfMMtM* l 3 •••y-^m«x»i«±fi 



*A-JB, 2 2--N*«Silsajt**/HH*» 71-Pi 

fglrosv^KW v*£«JB, 6 i-Pi|fl^y-^ 
i£«WI> 1 0 l-P^«Mii5»Sy-^J£«Ji, 9 1- 

psstssssas i 3 i -famo*. 

i 4 i -(i-g-m*«su 
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